This paper looks at the effect of agglomeration economies on the tax sensitivity of investments in Belgian firms using detailed firm-level data. We find a negative effect of taxation on investment.
Introduction and literature overview
In this paper we address the effect of corporate taxation on investment within Belgium. The view that taxation can influence the investment decision of firms is generally accepted in the economic literature.
Traditionally, the effect of the corporate income tax on the level of capital has been measured through the cost of capital -defined as the pre-tax real required rate of return on an investment project (Devereux et al., 2002) . This method dates back to at least Hall and Jorgenson (1967) and was advanced by King (1977) and King and Fullerton (1984) among others. It assumes that firms will invest in projects until the marginal product of capital just equals the cost of capital. In that case, the project just breaks even. A higher tax rate drives up the cost of capital and consequently reduces the inflow of capital. The effect is largely confirmed by empirical evidence. For an application on foreign direct investment we refer to the meta-study by de Mooij and Ederveen (2003) . Combining 25 studies on the tax sensitivity of FDI, they find an average negative semi-elasticity of -3.3. The authors also note that the literature is quite heterogeneous, with only for recent years a focus on disaggregated, non US data. This result opens the possibility of increased tax competition or, in other words, a race to the bottom of taxation rates 1 .
As capital becomes increasingly more mobile, firms will be more likely to invest in the location with the lowest tax burden and regions might start competing over setting the lowest taxation rate.
Figure 1: Evolution corporate tax rates between the old EU and the new member states
The recent enlargement of the European Union has exacerbated this fear of increased tax competition. Figure 1 plots the average statutory tax rates of the EU 15 countries and the new member states. The declining trend in corporate tax rates does suggest fiercer competition, which is an argument for more tax harmonization at the European level. However, the gap between old and new countries has not decreased, but rather increased slightly. Which factors are the drivers of these tax differences?
The answer is that other factors affect the investment decision of firms as well and accordingly, a more nuanced view on tax competition has recently emerged with the New Economic Geography literature (see e.g. Baldwin and Krugman; . As regional clusters of economic activity offer positive externalities to firms, they have a potential dampening effect on the tax sensitivity of the firm's location decision. Evidence of the effect of agglomeration economies on the entry decision of firms is presented in e.g. Crabbé and De Bruyne (2010) or Brülhart et al. (2007) . Charlot and Paty (2007) and Coulibaly (2008) study the tax setting behavior of regions and find that the agglomeration rent can be taxed. A more general literature on the clustering of economic activity looks at the effect of agglomeration on firm productivity (see e.g. Konings and Torfs (2011) and Shimer and Smith (2000) ). In this paper we further investigate the effect of agglomeration economies on the tax sensitivity of firm's investment decisions within Belgium. We do not look at the location decision of firms, but focus on the size of the investment, measured by the change in tangible fixed assets. We provide additional information on our data and methodology in the next section. In the third section we present our results. The fourth section concludes.
Data and Methodology

Investments
The firm level information needed for this research is obtained from the Belfirst database This is a commercial database made available by Bureau van Dijk. It contains company accounts and balance sheet data supplied by the National Bank of Belgium. As all Belgian firms are required by law to report their yearly financial statements Belfirst has a good coverage level. We follow the approach from Desai et al. (2001; in measuring the tax sensitivity of investments. We add in our analysis detailed measures of agglomeration to investigate the dampening effect of economic clustering on the tax sensitivity of firms. We do this by including an interaction between the measure of the tax burden and the economic clustering variable. With N the natural logarithm of tangible fixed assets, ETR the effective taxation rate, AGGLOM a measure of agglomeration economies and for firm j at time t in region r this becomes:
We expect to find a negative effect of taxation and a positive coefficient on the interaction variable: a higher tax burden deters new investments, but this effect is than mitigated in more agglomerated regions.
Effective Tax Rate
We now turn to the calculation of the tax burden within Belgium. We use the same approach as Vandenbussche et al. (2008) , Vandenbussche and Crabbé (2005) or Crabbé and De Bruyne (2010) in that we look at the effective tax burden within Belgium. We need to make an important observation here:
the corporate tax rate is in fact a federal matter The statutory taxation rates are set by the Belgian government and are the same across all Belgian districts. However, differences between regions and districts are possible due to changes in tax rulings, efficiency of local tax administration or differences in the deductibility of local taxes 2 (Crabbé & De Bruyne, 2010) . Belgium (1998 Belgium ( -2006 2 The most important local tax is the surcharge on the regional property tax . The surcharge can be freely set by all 589 municipalities in Belgium (Crabbé and De Bruyne, 2010) paid by the firm over the reported profit in that year. These variables are retrieved from the Belfirst BvD database. To obtain the average ETR on the district level, we calculate the mean of these rates within each district for each year 3
Figure2: Average ETR by district in
. In order to avoid endogeneity problems, we drop each firm's own effective taxation rate from the mean effective rate. An overview of these rates can be found in figure 2.
Agglomeration Economies
We develop three different measures of agglomeration economies, derived from detailed social security data (NSSO). The measures can be traced back to the seminal work of Marshall (1898), who pioneered the ideas on agglomeration rents and externalities. We first consider intra-industry knowledge spillovers. These learning externalities arise between firms belonging to the same industry. One can think of workers moving from to firm, carrying along job specific knowledge and expertise, or common technology platforms or imitation strategies of firms operating in the same sector. We construct the measure using regional industry-employment, where the industry is defined at the NACE 4 digit level.
We subtract own firm employment to avoid possible endogeneity issues and add 1 in order to calculate the logarithm of this measure 4 . In order to identify the relevant region where these spillovers operate, we construct the measure for concentric circles at different distances around the commune where the firm is located 5 (Konings and Torfs, 2011) . This results in the following formula, for firm j, industry i, region r and time t:
A second source of agglomeration economies that we model originates from the sharing of inputs.
Linkages between firms reduce logistical and transportation costs. In addition, many suppliers active in the same region will result in more competitive pricing of intermediate inputs or could result in a learning effect from working close with suppliers and having access to a large variety of input providers.
The measure that we will include in our specifications measures total employment of all the industries that supply to the sector in which the firm is active. The employment of the supplying industries is weighted by their respective shares in the inputs of a specific sector, derived from the 2005 Belgian input/output table on the NACE 2 digit level. As we take the weights from only one input/output table, the variation in the variable is due to the variation in the regional employment of the supplying industry.
We use the following definition, for region r, industry i and time t:
Finally, we include a measure for labor market pooling. This externality stems from the mere size of the labor market pool, regardless of the industrial experience of those workers. Having a large labor pool reduces the recruitment costs for firms and increases the probability of a good match between vacancy and workers. We calculate the measure in a similar way as the intra-industry knowledge spillovers, but do not focus on one industry.
An overview of these measures can be found below in 
Regression results
In this section we test whether we find an effect of taxation and agglomeration on the amount of investments in Belgium. The first measure of agglomeration externalities we discuss are the input linkages, measured by the amount of employees that are listed as suppliers to a specific industry. Table   2 summarizes our findings. All regressions include firm fixed effects and year dummies. We also include specifications where we control for industry specific year shocks. In the first two columns we look at the effect of economic clustering measured in a concentric circle of 10 km around the city hall of the commune where the firm is located. We find an initial negative effect of taxation on investments of about -0.47. However, in order to assess the full tax sensitivity, we need to look at the interaction term as well. The coefficient is positive and significant, which could provide evidence of a dampening effect of agglomeration on the tax sensitivity of investments: the more input linkages around the firm, the less sensitive it becomes to adverse changes in the tax rate. We repeat the analysis in columns 3 and 4, but enlarge the radius of the concentric circles to 20 km. We see a confirmation of our earlier results: an initial negative effect of taxation which is compensated by a positive coefficient on the interaction variable. Finally, the last two columns summarize our findings with a 30 km radius. We see that the effect has disappeared: the coefficients have the expected sign, but none of them are significant..
The second measure of agglomeration we include is labor market pooling. We test to what extent firms benefit from a large pool of workers, regardless of the industry in which they operate. The results are presented in table 3. Looking within a 10 and 20 km radius, we observe the same results as the regressions with the input linkages in table 2: there is a significant and negative initial effect of taxation on investments within the firm and a compensating positive effect of the size of the labor force. The coefficients have the same sign in the specifications of the 30 km radius, but fail to be significant. The effect of labor market pooling seems to be, like the input linkages, happening at a local level. Turning to table 4 for the effect of intra-industry knowledge spillovers, we see the same picture: all coefficients have the expected sign, but none of them are significant. This is in line with the results in Konings and Torfs (2011) , where the effect of intra-industry spillovers on firm productivity proved to be strongest within a 5 km radius 6 . These results enable us to test to what extent investments in the Belgian regions are sensitive to changes in fiscal policy. Using the estimated coefficients of the first column of table 1, we calculate the point where the tax sensitivity is equal to zero. This is at a value of the input linkages of 6.638.
Comparing this with the average size of input linkages in Flanders, 7.147, we see that it falls above the threshold. This leads us to conclude that, on average, an increase in the tax burden in Flanders does not necessarily result in fewer investments. We perform the same analysis using the coefficients of column 1 of the labor market pooling regressions and see a similar picture. Placing the point of zero tax sensitivity at a value of labor market pooling of 6.671, we see that this number is lower than the average value of log labor market pooling in Flanders, 10.948.
Conclusion
This paper has looked at the effect of agglomeration economies on the tax sensitivity of investments in Belgian companies. We use company accounts from Belfirst BvD to obtain our investment and taxation variables and detailed employment figures from the Belgian National Social Security Office to construct the regional agglomeration externalities. We pick up a negative effect of taxation on investment and a dampening effect of economic clustering in the labor market pooling and input linkages specifications.
These effects are the strongest within a 10 and 20 km radius around the firm. We have also tested the effect of intra-industry knowledge spillovers on the tax sensitivity of Belgian investments: the specifications yielded the correct sign, but failed to pick up a significant effect. As earlier studies have pointed out, these intra-industry spillovers are generally more present on a local scale, within a 5 km radius (Konings and Torfs, 2011) .
These results have implications for the current debate on the regionalization of corporate taxes in Belgium. Our results show that the fear of a race to the bottom, as predicted by the classic tax competition models, is tempered by the presence of economic clustering. This follows the recent findings of the New Economic Geography literature which states that a tax differential between regions is sustainable, provided that agglomeration externalities are present. The results suggest that there is some scope for more decentralization of fiscal policy in Belgium, without leading to increased competition of corporate tax rates between the regions or disinvestment of Belgian firms. Heteroskedasticity robust standard errors adjusted for year country clusters in parentheses. *, **, *** reports significance at the 10%, 5%, 1% level.
